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 Abstract  
The public market wastewater is one of the wastewater generated from the human activities. These wastes are 
heavily contaminated with the nutrients and others organic matter. The phycoremediation process is an effective 
technology for removal of the nutrients from the wastewater. However, one of the main challenges for applying this 
technology lies in the competition between microalgae used and the indigenous bacteria species. In this review the 
relation between microalgae and bacteria in the public market wastewater has discussed to best understand the 
role of bacteria in improving or reducing the effectiveness of phycoremediation process. The efficiency of 
Scenedesmus sp. in reducing the nutrients in terms of total nitrogen (TN) and total phosphors (TN) from different 
types of wastewater has reviewed.  
Keywords—Scenedesmus sp., pathogenic bacteria, phycoremediation, characteristics, disposal 
 
1. Introduction 
 
Public market wastewater is defined as the wastewater generated from public markets which raised from cleaning up 
the floor, fresh vegetables and meats [1]. These wastes have high contents of the nutrients in terms of total nitrogen 
(TN) and total phosphate (TP), suspended solids (SS), fats, oils and grease (O&G) as well as different types of 
infectious agents originated from the meat and chicken. Besides, the public market wastewater contained different 
classes of organic compounds resulted from the using of detergent in the cleaning of the floor. Therefore, the direct 
discharge of public market wastewater into the environment has detrimental effects on the ecosystem [1]. In 
Malaysia, 75% of the raw foods consumed by the people are purchased from the public market (Datuk Seri Ahmad 
Phesal Talib, Kuala Lumpur mayor, 2015). The high growth for the number of public market centres is because the 
public market provides fresh raw ingredients and daily basis with good quality and price [2]. The public market 
facilities in Malaysia are managed by the local government to provide a variety of daily necessities and raw goods 
with reasonable prices [3]. However, the implications associated with public markets lie in the generation huge 
quantities of solid and liquid wastes [4]. Blood resides originated from the fish or meat might coagulate in drains and 
causing bad odours and sanitary and environmental problems [5]. 
Public markets pose significant challenges for wastewater treatment due to the relatively high strength of the 
discharges and variability of flows [6]. The Public market wastewater contains high levels of organic matter which 
might reach in range from 71 to 122 mg/L of BOD and 381-560mg/L of COD [6,7]. The high level of these parameters 
in the water system is correlated with the decreasing in the dissolved oxygen (DO) levels due to the consummation of 
oxygen available in the water by the bacteria discharged with the wastewater. The low concentrations of DO in the 
water system effect negatively on the survival of aquatic organisms [8]. The increasing of biodegradable organic 
compounds (BOC) in terms of nutrients in the aquatic bodies lead to occurrence of eutrophication phenomenon [9]. 
The adverse effects of eutrophication on the environment might be categorized based on reduction of biodiversity and 
replacement of dominant species, increased water toxicity, and increased turbidity of the water and decreased 
lifespan of the lakes. The nature is able to cope with certain amounts of micronutrients via a variety of natural 
cleaning mechanisms. However, the concentration of waste products increases, nature's mechanisms become 
overburdened and pollution problems start to occur [5].   
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Phycoremediation is defined as macroalgae or microalgae based process in which the removal or biotransformation 
of pollutants, including nutrients and xenobiotics from wastewater take place by the algae cells. Phycoremediation 
has several advantages included eco-friendly, absence of secondary pollution as well as high removal of nutrients 
levels [10]. Algae used in the phycoremediation process have the potential for accumulating nutrients from the 
wastewater during their growth by the assimilation process [11]. However, the wastewaters are contaminated by 
numerous species of pathogenic microorganisms such as bacteria which might influence on the efficiency of 
phycoremediation process. The nature of this influence depends on the relationship between bacteria and algae, 
some species of algae have antibacterial agents, and meanwhile some bacterial species have algicidal activity. The 
efficiency of phycoremediation is depending on the potential of microalgae used to compete with the indigenous 
bacteria [12]. Xiaochen [13] stated that bacteria and algae in the co-existing system have a mutually beneficial 
relationship where bacteria can help degrade unruly compounds to ammonium, nitrogen, phosphate and carbon 
dioxide, which can easily be used by algae. In contrast, microalgae produce the oxygen required for aerobic bacterial 
growth [14,15]. Therefore, understand the relation between microalgae and indigenous bacteria in the public market 
wastewater might facility the selection of appropriate algae used in the phycoremediation process and thus improve 
the quality of treated wastewater for safe disposal into the environment.  
Wastewater is a non-sterilized media have many of microorganisms which are living in a complex relation. Therefore, 
the current review aimed to highlight the microbiological aspects for phycoremediation of public market wastewater 
and their effect on the phycoremediation efficiency in removing nutrients and other pollutants from these wastes.  The 
role of bacterial activity in the public market wastewater on the algal growth and nutrient removal as well as the 
interactions between bacteria and algae in wastewater are reviewed.  
 
2. Public Market Wastewater Characteristics  
 
The wastewater generated from human activities is unavoidable, these wastes have the potential to affect public 
health, the local economy, recreation, residential and business development, utility bills and other aspects of 
everyday life [16]. Public market wastewater is widely known for its high concentration of biochemical oxygen demand 
(BOD) and suspended solid (SS) [17]. The constituent of food wastewater is often complex to predict due to the 
differences in BOD and pH. BOD and COD are overall parameters which are used an indication for the concentration 
of organic compounds in wastewater. The source of BOD and COD in the public market wastewater likely come 
natural organic detritus and organic waste such as animal manure and plant stalks hulls which acts as a food source 
for water-borne bacteria. SS represent the amount of insoluble organic and inorganic particles in the wastewater [5]. 
BOD is defined as the amount of oxygen required by micro-organisms to oxidize the organic material in the 
wastewater. Determination of BOD in the wastewater is used to estimate the treatment level of the wastewater. pH of 
the wastewater is another parameter which is used to detect the suitability of wastewater to play as media for 
microorganism growth. Most of organisms such as bacteria play an active role in wastewater treatment at a neutral to 
slightly alkaline pH of 7 to 8 [18]. 
 
Public market centre can be divided into four major sectors including fruit and vegetables; meat, poultry, and seafood 
[17]. These sectors consume huge amounts of water for processing food, the activities in processing fruits and 
vegetables sector include general cleaning and dirt removal, removal of leaves, skin and seeds, blanching, cooling, 
packaging and clean up while the activities in processing meat, poultry and seafood sector is rendering and bleeding, 
scalding and/or skin removal, internal organ evisceration, washing, chilling and cooling, packaging and clean up [17]. 
Table 1 shows typical rates of water use for various food-processing sectors in gallon/ton wastewater.  
Table1: Typical rates of water use for various industries [17] 
Industry Range of flow gal/ton wastewater 
Fruits and vegetables 
Green beans 12000 – 17000 
Peaches and pears 3600 – 4800 
Other fruits and vegetables 960 – 8400 
Food and beverage 
Beer 2400 – 3840 
Bread 480 – 960 
Meat packing 3600 – 4800 
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Milk products 2400 – 4800 
Whiskey 14400 – 19200 
 
It can be noted that in the fruits and vegetables section, the range of flow wastewater produced from processing of 
green beans, peaches and pears and other fruits and vegetables are 12,000 -17,000, 3600-4800 and 960-8400 
gal/ton respectively. In the food and beverage section, the flow wastewater generated from processing of beer, bread, 
meat packing, milk products and whiskey ranged from 2400 to 3840, 480 to 960, 3600 to 4800, 2400 to 4800 and 
from 14400 to 19200 gal/ton, respectively. Among all kinds of food sectors, the meat packing activities are commonly 
carried out in a public market and consume huge amounts of water. Verheijen et al. [5] indicated that the wastewater 
generated from meat packing activities has high concentrations of BOD (150000 -200000 mg/L) which is associated 
with   the presence of blood residues.   
3. Wastewater Standard in Malaysia 
 
In order to reduce the health risk associated with the disposal of public market wastewater into the natural systems. 
Many of countries have adopted regulations for the safe disposal process. In Malaysia the regulatory legislation is 
adopted by Environmental Quality Act (EQA) 1974 which established by Department of Environment (DOE) specifies 
two standards for effluent discharge. Standard A for discharge upstream of any raw water intake and Standard B for 
discharge downstream of any raw water intake. The regulation of such discharges aimed to protect receiving waters 
and their associated aquatic ecosystems, and protect public health from the harmful effects of untreated sewage. 
Table 2 shows the design effluent value for Malaysian effluents standards. The legislation is concerned with the 
prevention of pollution, and therefore sets concentration limits on dissolved organic carbon (as BOD or COD), 
nitrogen and phosphates which cause eutrophication in receiving waters. It also attempts to limit the discharge of 
known toxic chemicals by setting allowable concentration limits in the effluent.  
 
Table 2: Design effluent values (Malaysian Sewerage Industry Guidelines, Volume 4) [19] 
 
Parameter 
Effluent discharge to rivers/stream 
Effluent discharge to stagnant water 
bodies 
Standard A Standard B Standard A Standard B 
Absolute Design Absolute Design Absolute Design Absolute Design 
BOD 20 10 50 20 20 10 50 20 
SS 50 20 100 40 50 20 100 40 
COD 120 60 200 100 120 60 200 100 
AMN 10 5 20 10 5 2 10 5 
Nitrate Nitrogen 20 10 50 20 10 5 10 5 
Total Phosphorus N/A N/A N/A N/A 5 2 10 5 
O&G 5 2 10 5 5 2 10 5 
Notes: NA = Not Applicable All values in mg/l unless otherwise stated. Stagnant Water Bodies refer to enclosed water bodies such as lakes, ponds and slow moving watercourses where dead zone occur 
 
4. Current Status of Public Market Wastewater Treatment In Malaysia And Philippines 
 
Wastewater generated from the public market has gained the attention of local authorities in Malaysia and the 
Philippines. Both countries were going to treat the wastewater before it is released to the receiving bodies. In 
Malaysia, the poultry or slaughter of poultry especially in areas that have or going bird flu cases are not allowed in the 
public market [20]. This is intended to regulate the disposal of waste resulting from activities enter the slaughter of the 
river thereby causing the problem of dangerous animals such as rats and cockroaches. Besides, the dealers must 
empty the trash each regularly (at least once a day). There are several roles have been enacted included Best 
Management Practices Manual for the Wet Market (2014), Acts and regulations in Wet Market that applied are the 
Local Government Act 1976 (Act 171) in this and the Street, Drainage and Building Act 1974 (Act 133). However, 
there is still a public market which does not practice it. 
Due to the pollution and effluents produced, the wastewater from public markets has been addressed by the Kuala 
Lumpur City Hall (DBKL) by launching the River of Life program. In this topic, a Membrane Bio-Reactor wastewater 
treatment plant is installed and operated on September 2014 at five wet markets in Kuala Lumpur which aimed to 
clean a 110 km stretch of the Klang and Gombak rivers. The plant which adapted the Korean technology of 
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Membrane Bio Reactor, reduce the contamination level in water from the wet markets disposed directly into the 
rivers. The Membrane Bio Reactor technology is used by more than 90% of wastewater treatment plants in South 
Korea because it is effective, compact and easy to maintain. The advantages of this are suitable for wet markets 
because it does not require a large space and will be much easier to maintain. The project which cost RM 17.7 m was 
funded by the Federal Government and the plant significantly improved the water standard from Class V to Class IIB. 
According to the Interim National Water Quality Standard, the currently water was in Class V which is not suitable for 
bodily contact while Class IIB is suitable for watering plants and washing. The successful of this project were shown 
within 2 months of the installation where the water quality improves from Class V to class IIB. 
In Philippines, with support for planning and design provided by USAID through the Local Initiatives for Affordable 
Wastewater Treatment (LINAW) project, the city constructed a treatment facility that began operating in February 
2006. In addition to treating wastewater from the public market, the system incorporates a water recycling system that 
allows reuse of the treated effluent for flushing toilets, watering plants and street cleaning. The LINAW project of 
Muntinlupa public market is assisting six cities in the Philippines to build wastewater treatment facilities for public 
markets using appropriate, low-maintenance technologies [6]. The technology is low cost and low maintenance, 
costing a third less to construct and nearly half of the monthly operation and maintenance costs of a conventional 
(activated sludge) plant. The system is an anaerobic baffled reactor coupled with a sequencing batch reactor, 
followed by media filtration and disinfection. In this system, the wastewater enters the tank from the bottom of the first 
zone of the anaerobic baffled reactor (ABR) where a granular sludge blanket is formed. As the wastewater flows 
upwards through the sludge blanket, organic particles are trapped and degraded by the anaerobic bacteria present in 
the sludge blanket. With each pass through subsequent chambers, the wastewater is further treated. When it arrives 
in the sequencing batch reactor (SBR), atmospheric oxygen is mixed with the flow to produce a highly treated 
oxygenated effluent. The final step is secondary clarification followed by disinfection using chlorine injection to meet 
Philippine local discharge standards. The system was install with cost 6.8 million but was considerate successful with 
an overall savings of Philippine pesos (P) $15000 per month because of lower overall water consumption at the 
market. Therefore, it can be mentioned that both countries were seriously concerned and even investing with high 
costs to address the issue of wastewater that has been generated by the public markets. 
5. Bacterial Loads In Public Market Or Related Wastewater 
 
Wastewater treatment process is performed in a complex ecosystem of competing organisms. It has high levels of 
blood residues, fats, manures, meats, paunch and detergents. These pollutants contribute in the increasing the 
microbial load in public wet market wastewater [21]. Among those microbes, the bacteria represent the main concern 
due to their ability to multiply in this environment with the need for hosts [22]. The most common bacteria in the public 
market wastewater are enteric bacteria which included coliform group (TC and FC).  
 
a. Escherichia coli 
Escherichia coli is indicator bacteria which is used for indication the presence of faecal contamination in the waters or 
wastewater. The presence of nutrients and energy sources in the wastewater induce E.coli growth and survive. 
Moreover, the bacterial cells have the potential to survival under starvation conditions, E.coli cells progressively 
metabolize their cellular carbohydrates, followed by proteins and RNA while protecting the DNA. In this context, E.coli 
is able to rapidly adapt to and tolerate to survive. Samuel [23] mentioned that E.coli strains are harmless and are a 
part of the protective microbial community in the intestine which can cause serious poisoning in humans. It is 
accustomed to a pH of 7-8 and body temperature of 37°C. Kaur [24] showed that E.coli has the ability to survive at 
40°C, as found in the cow gut, heat-shock at sub-lethal temperatures of 42°C, 45°C, 48°C and 50°C, and variable 
heating rate (1 to 23°C min
-1
) had no dramatic effect on heat resistance. E. coli as an antibiotic-resistant which may 
pass on the genes responsible for antibiotic resistance to other species of bacteria, such as Staphylococcus aureus, 
through a process called horizontal gene transfer [25].  
b. Enterococcus faecalis 
 
Enterococcus faecalis is a gram positive bacteria, catalase-negative, non-spore-forming and facultative anaerobic 
bacteria that can exist in single cocci and in chains belongs to genus of Streptococcus and generally grow at 
temperatures between 10°C and 45°C with 6.5% NaCl and at pH 9.6 [26][27]. Despite, E. faecalis has some 
pathogenicity, this bacterium is used as indicator of faecal pollution because they can determine in environment in the 
absence of E. coli [28]. They are found in many aquatic compartments where E. faecalis has an advantage in terms 
of persistence and multiplication because of their tolerance to various environmental factors such as alkaline pH, 
increased temperature and sodium chloride concentrations [29]. In term of growth, E. faecalis require a carbon 
source, usually glucose, vitamin B, and nucleotide bases [30]. Luczkiewicz et al. [31] claimed that E. faecalis 
enterococci are multi-antibiotic resistant. Marothi et al. [32] declared that E. faecalis is resistance to multiple 
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antimicrobial agents that makes them such a feared opponents and have ability to survive in an environment of heavy 
antibiotics.  
 
c. Staphylococcus aureus  
 
Staphylococcus aureus was described by Sir Alexander Ogston in 1882. It belongs to genus Staphylococcus. S. 
aureus is reported in sewage-contaminated waters and in bathing waters [33]. S. aureus cells have 0.5-1.5 μm of 
diameter and arranged in an irregular three-dimensional bunch of grapes where it creates smooth, convex, lustrous 
and circular colonies [34]. Asperger and Zangerl [35] stated that S. aureus can grow in the range of 37 to 40°C and at 
pH 4.0-9.8. However, some strains do not even show growth at 8ºC [36]. Smith et al.[37] claimed that S. aureus is 
presented as part of the normal microbiota of air, soil, water, humans and other animals, and processed food 
products. S. aureus cells are Gram-positive cocci responsible for a high tolerance to drought, dehydration and low 
water activity, and explain some widespread distribution and perseverance in the environment [38]. International 
Commission on Microbiological Specification for Foods (ICMSF) has issued the growth and survival of S. aureus is 
dependent on a number of environmental factors [39].  
6. Microalgae  
 
During the last three decades several investigations have described the algal bioassays in response to environmental 
pollutants and their use as indicative organisms of water quality [40]. Most of algae are floating unicellular 
microorganisms called as phytoplankton. Many of them are unicellular organisms while others are filamentous (e.g., 
Ulothrix sp.), and others are colonial (e.g., Volvox sp.). Most of them are free living organisms, but some form 
symbiotic associations with fungi (lichens), animals (corals), protozoa, and plants [41]. Algae play the role of primary 
producers in aquatic environments, including oxidation ponds for wastewater treatment [41].  
Efforts are being made to develop wastewater treatment systems based on the use of hyper concentrated algal 
cultures since the land space requirements of microalgal wastewater treatment systems are immense [42]. Lavoie et 
al. [43] indicated to the high efficient of algae in removing N and P within a short periods of times which is less than 1 
h. However, excessive algae growth and subsequent dying off and mineralisation of these algae, may lead to the 
death of aquatic life because of oxygen depletion [5]. Algal growth and nutrient uptake are not only affected by the 
availability of nutrients but also depend on complex interactions among physical factors such as pH, light intensity, 
temperature [44], and biotic factors [45]. 
a. Algal-Bacterial Associations and Interactions 
 
The bacteria and microalgae are occurring naturally which, leading to complex interactions between these organisms 
[46-48]. These interactions are illustrated in Table 3. 
Table 3: Interaction of Microalgae and Bacteria 
No. Interactions  References 
1 - Both algal and bacterial biomass were higher under ambient light, bacteria did 
not respond to glucose in the dark. 
- There was no evidence of algae being negatively affected by competition with 
bacteria for nitrogen and phosphorus.  
[49] 
2 - The bacteria showed some tendency to excrete phosphorus more readily than 
the algae but mixed culture experiments indicated that excretion did little to alter 
the long term partitioning of phosphorus between the algae and the bacteria. 
 - The kinetic data suggest that planktonic bacteria are unlikely to be limited by 
phosphorus in situ.  
[50] 
 
3 - Phytoplankton are known to release up to 25% of the total amount of organic 
carbon (fixed by photosynthesis) into the photosphere 
- DOC has been found to be rapidly remineralised by the bacterial community 
[51] 
4 -Algae produce organic compounds that can be used as a substrates for 
bacterial growth  
- also provide an increased surface area for bacterial attachment  
[52] 
 
5 -Bacterial community can also affect algal cells by the production of compounds 
that promote or inhibit algal growth, substances that are algicidal  
[53] 
6 -Composition of the microbial communities is dynamic over time, depth, and 
season, bacterial diversity and abundance is also affecting algal bloom 
[54] 
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development  
7 -Free living bacteria from Californian waters utilising low molecular organic 
compounds were numerically dominant, comprising more than 90 % of the total 
count and responsible for >70 % of the bacterial production. 
 
[55] 
 
8 -Bacteria abundance is often greatest at some depth below the peak of 
photosynthetic activity or algal biomass 
[56] 
9 -Microbial activity or biomass tends to occur during or near the death phase of an 
algal bloom. 
[57] 
10 -Due to the faster growth rate of bacteria, the algal growth in mixed culture is 
limited. 
-Bacteria may not need to store phosphorus during normal growth, while algae 
with their slow growth rate, a mechanism for storage phosphorus would 
enhanced ability to compete for phosphorus with bacteria.  
[10] 
 
11 - Nitrogen availability for microalgae was affected by Alteromonas sp. and 
Muricauda sp. bacteria 
[58] 
 
12 - Growth of algal populations allows further decomposition of the organic matter 
by producing oxygen.  
- The production of this oxygen replenishes the oxygen used by the heterotrophic 
bacteria. 
[59] 
 
 
 
7. Phycoremediation 
 
Phycoremediation is a term used to refer the remediation carried out by algae. The use of microalgae for the 
treatment of municipal wastewater has been a subject of research and had developed for several decades [15]. 
Phycoremediation applied to the removal of nutrients from wastewater and other high organic content wastewater 
with a great potential and demand considering that surface and underground water bodies. The advantages of algae- 
based treatment include cost effective treatment, low energy requirement, reduction in sludge formation as well as 
production of algal biomass [60]. 
 
Microalgae represent an integral part of the microbial diversity of wastewaters, which can also play a role in the self-
purification of industrial and municipal wastewaters [61]. It is simply a matter which allows the consumption of 
nitrogen and phosphorus by microalgae in a controlled manner that benefits rather than deteriorates the environment 
[10]. 
Phycoremediation comprises several applications included nutrient removal from municipal wastewater and effluents 
rich in organic matter; nutrient and xenobiotic compounds removal with the aid of algae-based biosorbents, treatment 
of acidic and metal wastewaters; CO2 sequestration; transformation and degradation of xenobiotics; and detection of 
toxic compounds with the aid of algae-based biosensors. Nutrient removal with the aid of microalgae compares very 
favourably to other conventional technologies. 
More precisely, microalgae produce the oxygen required by the aerobic bacteria to mineralize organic pollutants 
using the carbon dioxide released during the mineralization process [14][15]. Microalgae have contributed to tertiary 
treatment in conventional wastewater treatment and more directly to BOD and nutrient removal in engineered 
systems such as high rate algal ponds [10].  
 
a. Scenedesmus sp. 
 
Many studies demonstrated the success of using algal cultures to remove nutrients from wastewater rich in 
nitrogenous and phosphorus compounds [62][63]. One of the species from Scenedesmus genus is Scenedesmus sp. 
The first species of the genus Scenedesmus sp. were describe by Turpin [64] and the genus name was created by 
Meyen [65]. The family Scenedesmaceae has 6 subfamilies, the genus Scenedesmus sp. belongs to the subfamily 
Scenedesmoideae. [66]. The genus Scenedesmus is defined by flat coenobia of 2-232 cells, arranged in 1 or 2 rows, 
cells of different shape, but always elongate, with cell poles from acute to truncate/otuse, cell wall smooth or with 
different sculptures, with or without spines, with 1 chloroplast and 1 prenoid [66]. The genus has an enormous 
variability which is cannot be lost by genetic processes [67]. 
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According to Garcia et al. [68] and Martinez et al. [69], Scenedesmus sp. naturally dominates most continuous 
microalgal-based treatment systems. Scenedesmus sp. is very common in all kinds of fresh water bodies, which play 
an important role as primary producers and contributes to the purification of eutrophic waters. Mohamed [40] 
indicated that the presence or absence of certain species of Scenedesmus sp. can be used for the evaluation of 
water quality.  
Scenedesmus sp. could grow in a wide range of temperature (10-30°C), and the growth activation energy was 49.3 
kJ. molˉ¹ while the reactive oxygen species (ROS) levels at 10 and 20°C were higher than that under higher 
temperature [70]. The exponential growth of Scenedesmus sp. requires polyphosphates which reported that the half-
saturation concentration of phosphate for growth was below 0.2µm [71]. Scenedesmus acutus was the best algae 
grown in wastewater medium for 10 days calculated on either OD or chlorophyll-a or dry weight [59]. Table 4 shows 
the efficiency removal and other productivity result from phycoremediation process by using Scenedesmus sp.  
 
Table 4: The efficiency removal of nutrients from different types of wastewater by Scenedesmus sp. 
 
No.  Source Efficiency removal References 
1 
Artificial 
wastewater 
- P > 50% in 30% and 50% of Scenedesmus sp. dilutions 
- TN> 50% in 30%  of Scenedesmus sp. dilutions 
- TN> 66% in 50% of Scenedesmus sp. Dilutions 
[72] 
2 
Urban 
wastewater 
- N = 100% 
- P = 98% 
[73] 
3 
Fermented 
swine 
wastewater 
- TN = 87 % 
- TP = 83.2 % 
- TC = 12.9 % 
[74] 
4 
Freshwater 
with a low-
nutrient 
environment 
- N = 90% nitrogen  
- P = 100%  
- With ammonium as the nitrogen source, the maximum algal density 
was relatively low 
- N = 31.1%  
- P = 76.4% 
[75] 
5 
Secondary 
effluent 
- Inorganic nutrients = 98%  [70] 
6 
Sewage 
wastewater 
- TN = 91% 
- TP = 95.6% 
- BOD = 92.12 % 
[76] 
7 
Brewery 
treatment 
effluent 
- COD = 20.8% [77] 
 
 
 
 
8 
 
 
 
Wastewater 
plant 
- P = 91%  
- N = 90%  
- BOD = 60% 
- Total inorganic carbon =  47% 
[59] 
 
 
9 
 
Wet market 
wastewater 
 
- TN = 65.32% 
- TP = 76.77% 
- TOC = 80.34% 
- Fe = 65.76% 
- Zn = 82.12% 
 
[1] 
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The removal of nitrogen and phosphorus by using S. obliquus cultured in urban wastewater [73]. The study has 
conducted under different condition of stirring and temperature. The culture performed with the stirring conditions and 
temperature of 25°C showed the best removal of phosphorus and nitrogen (98 and 100% respectively).  Kim et al. 
[74] chose fermented swine wastewater as medium for growing mixed Scenedesmus sp. Scenedesmus cells were 
cultured in Bold’s Basal medium using 10% dilution where 3% of treated swine urine was added. The result revealed 
that TC, TP, and TN reduced to 12.9, 83.2 and 87% after 40 days of fermented treatment respectively. Xin et al. [76] 
investigated the biomass cultivation for biofuel production using Chlorella sp. and Scenedesmus sp. in sewage 
wastewater. The algae strains showed the removal efficiency of nitrogen and phosphorus reached relatively high 
values during the cultivation time (20days) which is 91% and 94.7% respectively. The organic pollutants removal by 
Scenedesmus sp. reduced to 92.1% better than Chlorella sp. which recorded 87% of the removal percentage. Isaa et 
al. [59] found that the best removal of phosphorus, nitrogen and BOD by Scenedesmus sp. from wastewater were 
91%, 90% and 60% respectively after 10 days. Jais et al. [1] identified the optimal concentration of Scenedesmus sp. 
to removed nutrients and heavy metals from wet market wastewater. The highest percentage removal of TN was 
65.32%, TP 76.77%, TOC 80.34%, Fe 65.76% and Zn 82.12% with 4.88 104 cell/ml. Based on overview above, it 
can be indicated that the effectiveness of Scenedesmus sp. has high potential to treat different types of wastewater. 
8. Conclusion 
 
It can be concluded that there are interaction between algae and bacteria in wastewater which is deserves a closer 
look. Moreover, the selection of microalgae species which has synergic relation with bacterial species in the public 
market wastewater might improve the efficiency of phycoremediation process and thus enhance the removal of 
nutrients from these wastes for safe disposal into the environment 
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